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CONVERSION FACTORS, ABBREVIATIONS, AND VERTICAL DATUM

Multiply By To obtain
Length
inch (in.) 25.4 millimeter
foot (ft) 0.3048 meter
mile (mi) 1.609 kilometer
Area
square mile (miz) 2.590 square kilometer
Volume
cubic foot (ft3) 0.02832 cubic meter
gallon (gal) 3.785 liter
Flow
cubic foot per second (ft%/s) 0.02832 cubic meter per second
gallon per minute (gal/min) 0.06308 liter per second
million gallons per day (Mgal/d) 0.04381 cubic meter per second
million gallons per day (Mgal/d) 1.547 cubic liters per second
Hydraulic conductivity
foot per day (ft/d) 0.3048 meter per day
Slope
foot per mile (ft/mi) 0.3048 meter per mile

Temperature in degrees Fahrenheit (°F) can be converted to degrees Celsius (°C) as follows:
°C =5/9 (°F - 32).

Vertical Datum: In this report “NGVD-29" refers to the National Geodetic Vertical Datum of 1929
(NGVD of 1929)—a geodetic datum derived from a general adjustment of the first-order level nets
of both the United States and Canada, formerly called Sea Level Datum of 1929.
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Results of a Monitoring Program of Continuous
Water Levels, Specific Conductance, and

Water Temperature at the OK Tool Facility of the
Savage Municipal Well Superfund Site,

Milford, New Hampshire

By Michael J. Brayton and Philip T. Harte

Abstract

The Milford-Souhegan glacial drift aquifer (MSGD), in south-central New Hampshire, is an
important source of industrial, commercial, and domestic water. The MSGD also was an important
source of drinking water for the town of Milford until high levels of volatile organic compounds
(VOCs) were found in the Savage and Keyes municipal supply wells in the early 1980s. A VOC plume
covered the southwestern half of the MSGD aquifer and the site is now a U.S. Environmental Protec-
tion Agency Superfund site (called the Savage Municipal Well Superfund site). A primary source area
of contaminants was the former OK Tool manufacturing facility, which disposed of solvents in the
subsurface. The facility was closed in 1987 and buildings were removed in 1998. A containment
barrier wall and a pump-and-treat remediation facility were constructed in 1998 to contain the highest
concentrations of VOCs.

A network of monitoring sites was implemented by the U.S. Geological Survey (USGS) in 1994
to study transient hydrologic conditions in the aquifer. This network was modified in 1997 to assess
the effects of remedial activities at the OK Tool portion of the Savage Municipal Well Superfund site.
This report summarizes continuous and periodic manual measurements of water level, specific
conductance, and water temperature for eight monitoring locations (including one river stream-gaging
station and seven observations wells) during 3 water years (WY) (October 1, 1997, through
September 30, 1999), before, during, and after remediation began. This report and study was done by
the USGS, in cooperation with the New Hampshire Department of Environmental Services and the
U.S. Environmental Protection Agency, Region 1.

River stage and riverbed water levels fluctuated 8 feet (ft) and ground-water levels fluctuated 5
to 7 ft. Continuous water-level data provided information on hydrologic events, such as the formation
of an ice dam on the Souhegan River in January 1999, and a hurricane that produced a 6-ft rise in
ground-water levels in September 1999.

The barrier wall proved effective in isolating ground water inside the barrier wall. Changes in
ground-water levels inside the wall did not correlate with changes in ground-water levels outside the
wall. Furthermore, a reduction inside the barrier wall in cumulative water-level rise, after wall
construction, indicated a decrease in ground-water recharge.
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Ground-water flow outside the barrier wall also was affected by remedial activities. River
leakage from the Souhegan River increased northeast of the barrier wall as indicated by a wide range in
ground-water temperatures caused by increases in river leakage to ground water.

Specific conductance of water in the riverbed well varied from 30 to 150 microseimens per
centimeter at 25° Celsius (uS/cm), whereas river water varied from 50 to 120 uS/cm. Specific conduc-
tance of ground water varied from 60 to 2,400 uS/cm, depending on location. Elevated specific
conductance in ground water (above background levels), an indicator of road-salt contamination, was
detected in the southern part of the study area. Temporal changes in specific conductance are correlated
with changes in hydraulic head at some of the monitoring wells. These changes in vertical stratification
of ground water are shown by abrupt changes in specific conductance with depth.

River temperature varied from 0 to 26°C and ground-water temperature varied from 10 to 12°C
for a well farthest from the river. Ground-water temperature inside the barrier wall after construction
changed by as much as 2°C from previously observed annual cycles, in response to repeated extractions
and injections from remedial wells.

INTRODUCTION

The Milford-Souhegan glacial-drift aquifer (MSGD), in south-central New Hampshire (fig. 1) is an
important source of industrial, commercial, and domestic water. The MSGD also was an important source of
drinking water for the town of Milford until high levels of volatile organic compounds (VOCs) were detected in
the Savage and Keyes municipal-supply wells in the early 1980s. A VOC plume was found to cover the
southwestern half of the MSGD aquifer and has been designated as a U.S. Environmental Protection Agency
Superfund site, called the Savage Municipal Well Superfund site (fig. 2). A primary source area of contaminants
was the OK Tool facility, a former tool manufacturing facility that disposed of solvents in the subsurface (HMM
Associates, Inc., 1989). The Superfund site is divided into two operable units, the OK Tool facility (operable
unit 1), and the remaining plume area (operable unit 2).

Although the tool facility was closed in 1987, and buildings demolished in the winter of 1998, lingering
pockets of VOCs in the subsurface continue to contaminate ground water flowing through the area. In 1998, a
fully penetrating, low permeability barrier (slurry) wall was constructed, which encapsulated the highest concen-
trations of VOC:s (fig. 3). The slurry wall is made of bentonite “type” clayey material. Extraction and injection
wells were installed inside and outside the barrier wall to remediate the contaminant plume through capture,
treatment, and re-injection of waters. Active remedial pumping at the OK Tool facility began in March 1999.

Since 1994, the U.S. Geological Survey (USGS) has monitored the hydrologic conditions of this site. A
network of automated monitoring sites was developed and implemented in 1994 as part of a 3-year pre-remedial
study by the USGS, in cooperation with the U.S. Environmental Protection Agency (USEPA), to study transient
hydrologic conditions in the aquifer (Harte and others, 1997). Over time, the emphasis on monitoring shifted to
provide greater data resolution near the OK Tool facility (fig. 4) to better understand local contaminant transport.
Monitoring wells initially were installed before the onset of remedial activities at the source area. Additional
monitoring wells were installed in 1998 as part of this study to assess the effects of the remedial operations on
ground-water flow outside of the barrier wall and to determine rates of recharge inside the barrier wall. This
USGS study, is part of a larger study to understand and evaluate solute transport of VOCs in the Savage Well
Superfund area, in cooperation with the New Hampshire Department of Environmental Services, Hazardous
Waste and Remediation Bureau, and the USEPA, Region 1, Office of Site Remediation and Restoration.

2 Results of a Monitoring Program of Continuous Water Levels, Specific Conductance, and Water Temperature at the OK Tool
Facility of the Savage Municipal Well Superfund Site, Milford, New Hampshire
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MONITORING PROCEDURES

Monitoring of the plume included collecting hydrologic and other physical data. Measurements of river
stage, riverbed water level, ground-water level, specific conductance, and water temperature were made every
15 min by electronic sensors wired to data loggers. Check measurements of these parameters also were made
manually by separate devices approximately once a month to validate continuous readings. Manual measure-
ments at additional sites were used to supplement spatial coverage of continuous measurement sites.

River stages, riverbed water levels, and ground-water levels are referenced to NGVD-29. Measurement
points were surveyed to nearby USGS geodetic benchmarks by the USGS and private contractors. The datum
conversion from NGVD-29 to North American Vertical Datum 1988 (NAVD-88) is -0.68 ft.

Surface Water

Continuous monitoring of river data occurred at one river-gaging station (WLR-5, fig. 1). The design of
this gage is shown in Harte and others (1997, fig. 6). The gage consists of a 2-in. diameter river pipe directly
opened to the river and a large-diameter riverbed well opened to the riverbed. In general, the performance of the
river pipe and riverbed well in measuring water properties was good except for some minor ice formation during
the winter (affected data are noted on figures where appropriate).

Measurements of continuous river stage were made from the river pipe with a pressure transducer. This
measurement system was discontinued in WY! 1998. Riverbed water levels were measured every 15 min. in the
riverbed well with a potentiometer and attached float and weight. Concurrent measurements of river stage and
riverbed water levels allow for an evaluation of hydraulic connection through the riverbed. The pressure
transducer recorded height of the water column, in pounds per square inch (psi) above pressure intake of the
transducer. The potentiometer recorded depth of water level, in feet below a known measurement point.

Continuous measurements of river stage, from the pressure transducer, were calibrated against periodic
measurements of stage from a known datum point on top of the river pipe by measuring depth to water inside the
river pipe. An outside reference gage was used periodically to verify that the depth to water from the river pipe
was an accurate representation of river stage. Pressure-transducer readings were not adjusted in the field but
checked using a linear relation between instantaneous readings of pressure, as measured in pounds per square
inch, from the transducer and corresponding periodic manual measurements of river stage (table 1).

Continuous riverbed water levels from potentiometers were checked monthly for accuracy against manual
measurements made with an electric water-level probe from a known datum point. If a discrepancy exceeded
0.05 ft between the instantaneous reading of the continuous sensor (potentiometer) and the manual measurement,
continuous water levels were adjusted to match the manual water levels by adjusting the potentiometer offset.
Corrections were made for the time during which the drift (error) occurred using a linear time-weighted equation
to adjust continuous readings.

Specific conductance and temperature of river water and riverbed water were measured every 15 min.
These parameters were measured by water-quality sensors, designed by the USGS Hydrologic Instrumentation
Facility, Stennis Space Center, Miss., and connected to the same data loggers used to measure river stage and
riverbed water levels. Air temperature was measured using thermistors connected to the data loggers.

Values of specific conductance and temperature were checked monthly against discrete measurements by
comparing instantaneous readings from continuous sensors with discrete readings from separate water-quality
sensors. The separate water-quality sensors periodically were calibrated against known standards to ensure
correct readings. Specific-conductance calibration standards of 50 and 250 microseimens per centimeter at
25°C (uS/cm) were selected to calibrate separate sensors that bracketed ranges of waters observed in the field.
River water was tested by lowering separate sensors directly into the river. Riverbed water was tested by
lowering separate sensors directly into the stilling well.

IWater year is a 12-month period, October 1 through September 30, and is designated by the calendar year in which it ends.

MONITORING PROCEDURES 9



Table 1. Information on accuracy of water levgl recording devices for automated monitoring sites, water years 1997-99,
Milford, New Hampshire.

[--, no data; for equations: y = depth to water in feet from measurement point, x = pressure of water column in pounds per square inch (psi) above
sensor; R-squared is the goodness of fit for the regression equation; average offset computed from summation of all offsets divided by number of
check measurements]

(Io::da(:i'::’sﬁs';\%:l:leon T:e'::eo?:li:’;t::\i?:: Regression equation (csesﬁ(::;r:td of A;z::rg\tei:r:\f:::: r
fig. 4 or fig. 2a) determination) (in feet)
B95-9 Pressure transducer y=-2.29x + 16.46 0.99 --
P-1 Potentiometer - - 0.113
p-2 Pressure transducer y=-2.32x +13.06 .99 -
MW-2A Pressure transducer y=-233x+14.55 99 --
MI-32 Pressure transducer y=-231x+15.83 99 -
MW-16A Pressure transducer y=-2.06x +17.27 .86 -
MI-18 Potentiometer - - .001
WLRS(RIVER) Pressure transducer y =-2.23x +11.90 96 -
WLR5-(BED) Potentiometer - - .086

Continuous values of specific conductance were not adjusted to match discrete readings unless the total
value differed by 5 percent. Specific-conductance measurements are subjected to greater error than measure-
ments of hydraulic head. If a field adjustment was made, a linear time-weighted correction was applied
backward in time to the time of the previous check measurement (which would be the zero adjustment point).
A long-term comparison of continuous specific-conductance values to discrete values was done to evaluate the
relative reliability of continuous specific-conductance sensors. If check measurements differed from sensor
measurements by more than 20 uS/cm for three consecutive check measurements, then continuous specific-
conductance probes were removed, cleaned with soap, and replaced; this procedure typically corrected the
problem. For this study, reported values of specific conductance have an accuracy of +5 percent.

Continuous measurements of water temperature were not adjusted. Water-temperature data generally were
more accurate than specific-conductance data. Data from air and water temperature sensors always differed from
calibration check measurements by less than 5 percent. For this report, data are considered to be within +1°C of
true values.

Ground Water

Seven observation wells were continuously monitored—P-1, P-2, MW-2A, MW-16A, B95-9, MI-32
(fig. 4), and MI-18 (fig. 1, known as MOW-36 in Coakley and others, 1997). Monitoring wells P-1, P-2,
MW-2A, and MI-18 were instrumented between May and September 1994 and remain in operation. Two
additional wells, MI-32 and MW-16A, downgradient and immediately adjacent to the source area, were instru-
mented in December 1996 to provide additional background data before the start of remedial activities. The
remaining monitoring well, B95-9, was in the immediate contaminant source area, and was instrumented in
July 1997. Well construction and monitoring installation data are provided in table 2.

All observation wells are 2 in. in diameter, except MI-18, which is a 3-ft-diameter well. The instrumenta-
tion of small diameter 2-in. wells with multiple probes for measurement of hydrologic and other physical
parameters involved the use of several small insert pipes to locate individual probes and access tubes for discrete
measurements. The design of a continuous ground-water measurement site is shown by Harte and others (1997,
fig. 8).

10 Results of a Monitoring Program of Continuous Water Levels, Specific Conductance, and Water Temperature at the OK Tool
Facility of the Savage Municipal Well Superfund Site, Milford, New Hampshire
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Continuous measurements of ground-water levels were made with potentiometers and attached floats and
counterweights at P-1, P-2 (WY 1997 only), and MI-18. Pressure transducers were used at P-2 (WY 1998-99),
B95-9, MI-32, MW-16A, and MW-2A. Procedures for calibration followed similar procedures as that for river
stage and riverbed water levels. Linear-regression equations that are used to calibrate and convert pounds per
square inch readings to depth to water appear in table 1. Continuous water levels were measured as depth below
measurement point, in feet, for potentiometers and as pressure of water column above sensor for pressure
transducers. Discrepancies between continuous and discrete measurements were up to 0.3 ft for potentiometers.
Corrections to potentiometers were made in the field if discrepancies exceeded 0.05 ft by adjusting the potenti-
ometer offset. Wherever field corrections were made, continuous readings were adjusted linearly over the time
in which the deviation occurred. Adjustments to potentiometer readings were made less often in large-diameter
(more than 6 in.) wells than in small-diameter wells (less than 4 in.). The average offset is an indicator of the
reliability of the potentiometer and float and weight system to accurately measure water levels (table 1). The
offset is computed by summing all discrepancies between continuous and discrete readings and dividing by the
number of check measurements. At WLR-5 (BED) stilling well (1-ft-diameter well) and MI-18 (3-ft-diameter
well), potentiometers had less of a discrepancy with check measurements (average offsets of 0.086 and 0.001 ft)
than at P-1 (2-in.-diameter well; average offset of 0.113 ft), where it was more difficult to install down-hole
specific conductance and temperature probes along with the floats from the potentiometers (table 1).

Performance of pressure transducers was evaluated based on their correlation with manual water-level
readings by use of a linear regression equation to calibrate the pressure transducers. Manual water levels showed
a strong correlation to pressure transducer readings at all ground-water monitoring wells, with R-squared
readings above 0.96, except at MW-16A where there were apparently some hysteresis effects in the recording by
the pressure transducer (R-squared 0.86) (table 1) following large rises and declines in water levels.

Specific conductance and temperature of ground waters were measured every 15 min at 6 wells: P-1, P-2,
MW-2A, MI-32, MW-16A, and B95-9. These parameters were measured using the same type of sensors used at
the river-gaging station (WLR-5, fig. 1). Discrete data were collected monthly at well MI-18. Specific conduc-
tance and temperature readings were checked monthly against discrete measurements for all wells. Water
samples were extracted using a peristaltic pump to obtain discrete measurements of specific conductance and
water temperature for comparison to continuous readings. Wells were pumped after measuring the static water
level and between 15-min recordings of water level so as not to affect continuous measurement. Continuous
values of specific conductance were not adjusted to match discrete readings unless the difference was greater
than 5 percent of the value, in which case an adjustment was made similar to that used for the gaging station.
Discrepancies between continuous and discrete values for water temperature ranged from 10 to 20 percent of
continuous readings. These large discrepancies are present because the pumped water is subject to warming or
cooling based on the air temperature when pumping. Water temperatures obtained by pumping are not consid-
ered to be as reliable as down-hole water-temperature measurements, unlike specific conductance which can be
accurately measured from the pumped water sample. Thus, no adjustments were made to the water-temperature
probe or water-temperature data for ground-water stations.

MONITORING RESULTS

Empbhasis of the monitoring results is on illustrating and describing conditions during three periods:
(1) pre-wall construction (October 1, 1996, to June 1998), (2) barrier wall construction (July 1998 through
October 1998), and (3) post-wall construction (November 1998 to September 30, 1999). Remedial operations
began with partial pumping (limited number of extraction and injection wells) in early March 1999. Pumping
stopped in mid-April 1999, and full pumping (all extraction and injection wells) resumed in early May 1999.
Monitoring results are provided as graphs in figures 6-23. The periods of the study are noted on the graphs
where appropriate.
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Effects of Remedial Activities

The OK Tool portion of the Savage Municipal Well Superfund site is a highly transient, large volume, and
rapid ground-water-flow environment. The OK Tool facility is next to a recharge source, the Souhegan River,
which is one of the primary reasons for these flow conditions. Ground-water levels and river stage are closely
connected to each other and to natural stresses, such as precipitation. Since the construction of the remedial
facility, anthropogenic factors, such as well construction or injection or extraction of water, at the site also affect
ground-water levels.

Barrier-wall construction began in early July 1998, and was completed by October 21, 1998. Effects of
the construction on the flow system at the OK Tool facility were minimal during July and August but were
apparent when continuous water levels from monitoring well B95-9 inside the barrier wall were compared with
water levels from adjacent wells (MI-32, P-2, and MW-2A) outside the wall (fig. 4). Water levels rose at well
B95-9 from mid-September to early October, while the other wells showed a decline in water levels over the
same period. This decline shows that B95-9 is isolated from the local-flow system (fig. 6).

The remedial facility began operating on March 1, 1999, using a combination of extraction and injection
wells. Pumping-induced changes in water level can be seen inside the barrier wall at observation well B95-9
(fig. 7). Water levels declined when pumping began, and rose sharply when the pumping was halted in mid-
April. Pumping rates for extraction wells IW-1and IW-2 inside the wall are large enough (25 gal/min) to negate
the effects of precipitation in late March. When pumping at wells IW-1 and IW-2 resumed in May, however, the
rate was slow enough (10 gal/min) that B95-9 showed a response to precipitation.

Water Levels, Specific Conductance, and Water Temperature for Individual Sites

Results of data collection for individual monitoring sites are presented as graphs and include water levels,
specific conductance, and water temperature. Daily average values for each parameter are presented as a contin-
uous data series unless otherwise indicated. Water-level, specific-conductance, and water-temperature data
spanning WY 1997-99 were plotted for observation sites B95-9, MW-16A, P-1, MI-32, MW-2A, M-18, P-2, and
river-gaging station WLR-5 (figs. 8-15). The start of data records and any loss of data are included on the
graphs. A summary of maximum, minimum, and total range of daily averages over 3 years for each monitoring
site is provided in table 3. Information on maximum, minimum, mean, and median values of each parameter for
each water year at each monitoring location is provided in appendix 2. A description of the monitoring sites and
a summary of the data-collection results are included in the following paragraphs.

B95-9: This observation well is located inside the barrier wall. The range of water-level fluctuations
decreased from nearly 6 ft in WY 1998 to slightly greater than 4 ftin WY 1999 (fig. 8). A large recession
occurred in late summer 1998. Overall, water levels declined from a high in summer 1998 to a low during
April 1999. In summer 1999, effects of pumping and little precipitation can be seen as water levels declined
more rapidly. Variable specific conductances are observed in WY 1997 and WY 1998. A large decrease (650 to
250 pS/cm) in specific conductance is coincident with the constructed barrier wall cutting off ground-water flow
and associated input of road salt. Water-temperature fluctuations were small (3°C) before completion of the
barrier wall, but increased to 6°C following wall completion. Greater fluctuations in ground-water temperatures
likely were the result of ground-water withdrawal and reinjection.

MW-16A: This observation well is located downgradient of the barrier wall. The range of water-level
fluctuation is about 5 ft annually (fig. 9). Maximum winter water levels are lower in WY 1999 than in the two
previous water years. Specific conductance reached a maximum of 660 pS/cm in the fall of 1998, and slowly
declined to an average of 480 uS/cm during WY 1999. Changes in water level had little effect on the specific
conductance of the well indicating a long-term accumulation of road salt, which has remained present in and
around the well at varying concentrations. Annual variations in water temperature are minimal (2°C). A sudden
drop in water temperature in mid-April 1999 is related to pumping at extraction wells EW-1 and EW-2, which
increased vertical ground-water flow and pulled cold water from near the surface.

MONITORING RESULTS 13
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Figure 12. Altitude of ground-water level, specific conductance, and water temperature from observation well MW-2A in Milford, N.H., for water years 1997-99.

(Location of wells shown on fig. 4)
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Figure 14. Altitude of ground-water level, specific conductance, and water temperature from observation well P-2 in Milford, N.H., for water years 1997-99.

(Location of wells shown on fig. 4)
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Ground-water flow outside the barrier wall also was affected by remedial activities. River leakage from
the Souhegan River near well P-2 increased, causing a large volume of ground-water flow through this area.
Low water temperatures in well P-2 during the winter after wall construction supports this conclusion.

Vertical stratification of ground water was identified by specific-conductance fluctuations in response to
changes in water level at wells MI-32 and P-1. At well P-1, road salting during winter months caused large
increases in specific conductance. At well MI-32, declines in ground-water levels sometimes were marked by
increases in specific conductance indicating possible stratification of ground-water flow with depth.

Fluctuations of water temperature at well B95-9 after barrier wall construction, and subsequent ground-
water extractions and injections from remedial wells, show the effect of remedial activities. These fluctuations
may provide additional insight into effectiveness of remedial pumping to capture shallow contaminants.

Continuous monitoring throughout the study area validated the connection between river leakages and
aquifer hydraulic properties. The response of ground-water levels to river-stage fluctuations at wells near the
river shows river connectivity is high and reported hydraulic properties from earlier studies are reasonable
estimates. Previously estimated hydraulic properties included a horizontal hydraulic conductivity of 450 ft/d for
the shallow aquifer and riverbed hydraulic conductivity of 6 ft/d.

The data-collection network established for remediation of the site helped evaluate hydrologic changes
during pre-wall, wall construction, and completed-wall phases of the monitoring period. Continued monitoring
would allow for further evaluation of barrier wall effectiveness, remedial pumping effectiveness, and post-wall
recharge conditions. Recharge was relatively low in water year 1999; a wetter year may affect hydrologic
processes in ways not yet identified. Furthermore, the identification of elevated specific conductance waters
(above background levels) from road-salting may prove useful in helping to delineate sources of water to wells,
particularly the remedial extraction wells located outside the barrier.
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Appendix 2. Summary statistics for altitude of water level, specific conductance, and water temperature for
automated monitoring sites, water years 1997-99, Milford, N.H.

--, no data; water levels are in feet; specific conductance is measured in microsiemens per centimeter; water temperature
is measured in degrees celsius; MAX, maximum; MIN, minimum; MED, median]

Site (in figs. 2a and 4) Water level Specific conductance Water temperature
Water year| 1997 1998 1999 1997 1998 1999 1997 1998 1999

B95-9 MAX - 264.70 263.11 - 654.60 317.00 - 1536 15.48
MIN - 259.18 258.84 -- 262.80 177.70 - 10.60 8.78

MEAN - 26195 260.59 - 47488  253.79 - 1210 12.14

MED -- 262.08 260.39 -- 498.60  266.50 - 11.80 12.63

P-1 MAX] 271.22 270.77 269.88 | 1349.98 2381.45 2251.00 | 1729 17.00 19.69

MIN| 266.54 266.26 266.43 65.88 96.10 69.85 7.29 7.39 6.57
MEAN| 268.40 268.37 267.75 | 237.56  449.87 358.00 | 11.17 11.04 1148
MED| 268.72 268.26 267.47 | 158.80  342.57 159.80 | 10.64 9.95 10.21

MI-32 MAX| 264.07 26428 262.66 | 154.20 27260 397.00 | 10.87 11.10 12.38
MIN{ 259.09 258.78 25843 | 126.20 117.40  163.40 9.06 9.07 10.90

MEAN| 26142 261.13 260.17 | 139.19  142.21 262.58 9.79 10.16  11.59

MED| 261.87 26124 259.83 | 13580 13790 266.70 9.88 10.12 11.65

P-2 MAX| 265.18 265.78 265.59 | 109.60 218.20 117.70 | 1611 16.12 18.87
MIN| 260.59 260.51 260.51 53.21 58.52 57.18 5.62 5.94 4.07
MEAN| 262.10 26242 261.81 78.24 97.76 84.27 9.99 1020 10.23

MED| 26221 26247 261.51 77.00 93.53 82.90 9.43 9.54 9.58

MW-2A MAX| 265.43 266.04 266.35 71.20 81.20 67.54 1217 1221 1240
(shallow) MIN} 259.33 259.11 259.33 56.19 44.87 46.82 6.62 7.01 7.26
MEAN| 261.80 261.65 261.04 62.68 63.27 54.58 8.96 9.44 9.63
MED| 262.15 261.79 260.61 62.92 63.10 54.42 8.58 9.37 9.33

MW-2A MAX - -- -- 80.00 96.40 61.50 9.98 9.90 10.12
(deep) MIN - - -- 62.57 44.53 43.80 7.26 7.63 8.01
MEAN - - - 68.82 63.70 52.77 8.49 8.77 9.02
MED - - - 68.82 64.97 54.07 8.54 8.67 9.01

MI-18 MAX| 258.58 257.73 256.98 | 286.00 293.00 220.00 | 1566 15.60 16.30

MIN| 254.31 254.31 253.65 | 237.00 187.00 199.00 | 11.40 6.20 6.60
MEAN| 255.90 255.96 255.37 | 266.33 240.63 208.25 | 13.89 10.99 11.38
MED| 256.14 256.04 255.40 | 276.00 244.00 207.00 | 1460 10.70 11.25

MW-16A MAX| 261.81 26220 260.82 | 667.80 679.90 50550 | 11.95 12.00 1223
MINf 257.58 257.32 256.81 | 420.70 487.70  414.10 9.91 10.31  10.04

MEAN| 259.77 259.74 25852 | 572.83 596.12 465.16 | 10.75 1113 11.29

MED| 260.18 259.80 258.16 | 624.95 59390 471.70 | 10.71 1122 11.30

WLR-5 MAX] 251.46 244.81 - 96.70 125.00 120.00 | 19.93 22.00 23.90
(river) MIN| 243.02 242.93 - 44.94 55.00 45.00 .94 2.70 .8
MEAN| 245.12  243.55 - 63.18 81.39 85.38 6.99 11.97 13.58
MED| 244.89 243.41 - 61.36 73.20 84.00 4.66 1250 13.65
WLR-5 MAX| 251.01 250.08 249.84 | 155.70 137.2 143.60 | 1997 21.05 26.09
(riverbed) MIN| 242.78 24286 242.84 71.90 60.404 24.56 1.06 1.03 -.06

MEAN| 244.42 24412 24383 | 117.63  96.549 96.08 8.85 99055 11.17
MED| 244.15 24426 243.80 | 11250 91.881 103.70 8.53 9.345 10.35
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